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Presentation Purpose

To Discuss:
What is the GES DAAC?
What does the GES DAAC do?

Note:

The GES DAAC includes activities directly funded by ESDIS Project
(e.g, EOS missions)

The GES Data and Information Services Center (DISC) includes DAAC
activities, plus those not directly funded by the ESDIS Project (e.g.,
ACCESS proposals)

This UWG will address DAAC activities.




GES DAAC Mission

The GES DAACSs mission 1s to maximize
NASA’s investment benefit by providing data
and services that enable people to fully realize
the scientific and educational potential of

global climate data.

In Short...

The GES DAACS mission is to:
ENABLE EARTH SCIENCE




Summary of Expertise

Software engineering - In-house expertise and experience
that understands the best advanced technologies to further
mature data management system usability and efficiency

Science data management expertise — Doctorate-level
scientists in interdisciplinary Earth sciences who collaborate
with researchers to develop sophisticated Web-based tools to
facilitate comprehensive information management, access,
analysis and visualization

Mission Support - In-house expertise who understands the
requirements for costing and sizing information management
systems for new or existing missions

Operational active archive and distribution system with
complete user services - 8 X5 (24 X 7 on call) staff that
understands the importance of, and ensures, continuous data
ingest, processing, archive and distribution




Missions Supported

Atmospheric Composition
Total Ozone Mapping Spectrometer (TOMS)
Upper Atmosphere Research Satellite (UARS)
Solar Radiation and Climate Experiment (SORCE)

Aura: Ozone Monitoring Instrument (OMI), High Resolution Dynamics Infrared Sounder
(HIRDLS), Microwave Limb Sounder (MLS)

Soon: GLORY: Aerosol Polarimetry Sensor (APS), Total Irradiance Monitor (TIM),
Cloud Camera

Atmospheric Dynamics
TIROS Operational Vertical Sounder (TOVS)
Aqua Atmospheric Infrared Sounder (AIRS)
Modeling
Data Assimilation Office (DAO), Global Modeling Assimilation Office (GMAO)
Land Data Assimilation System (LDAS)
Precipitation
Tropical Rainfall Measuring Mission (TRMM)
Hydrology Data Collections

Previously missions supported
Terra and Aqua: Moderate Resolution Imaging Spectroradiometer (MODIS)
Coastal Zone Color Scanner (CZCS); Sea-viewing Wide-field-of-view Sensor (SeaWIFS)




Then .. And Now

(Does not include non-EOSDIS funding)

2000 2004 2009

EOSDIS 5,553 13,301 7,435
funding ($K)

EOSDIS FTEs CS=10 CS=9 CS=8
Contractor =51 Contractor = 103 Contractor = 49

Vol (TB) 100 1700 250 (single copy), 400 (total)

Instruments CZCS, TOMS, TOVS, | CZCS,TOMS,TOVS, TOMS, TOVS, GMAO,
DAO, AVHRR, DAO, UARS, SeaWIFS, | UARS, TRMM, Aqua
UARS, SeaWIFS, TRMM, Terra (MODIS), | (AIRS), SORCE, Aura
TRMM, Terra Aqua (MODIS,AIRS), (OMI, HIRDLS, MLS),
(MODIS) SORCE, Aura (OMI, LDAS, A-Train subsetted
HIRDLS, MLS) datasets, Hurricane data
(TRMM, QuikScat)

Main Services | Subsetting, Data Subsetting, Subsampling, | Subsetting, Subsampling,
Ordering, S4P Data Ordering, Data Data Ordering, Data Mining,
Mining, S4PM, TOVAS S4PM, S4PA, Giovanni,
Mirador, Data Fusion, Multi-
Sensor Data Co-Registration

Archive Type Near-line tape, Disk Near-line tape, Disk Disk

Systems Version 0, Version 1, S4PA, ECS S4PA
ECS




EOSDIS Evolution at the GES
DAAC: 2006-2007

Pre-Evolution System Evolved System
Characteristics - ECS based Characteristics - S4PA based

Generalized interface(s) Discipline-specific interfaces in addition
to generalized interface(s)

Tape archive Disk archive

- All products archived - Some products processed on demand
(virtual products)
- Order data for delivery - Download data automatically upon
choosing

Search and order tools Tools to find, explore, and analyze data

Distribute standard products Distribute lower volume tailored products

System changes require long lead time System changes implemented quickly
according to priority within given budget
cap

Steward data Steward data
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Data Mining

Data Processing

with S4PM
Simple, Scalable, Script-

based Science Processor
for Measurements

Giovanni: Data
Visualization and
Analysis

Data Archive and

Distribution with S4PA

Simple, Scalable, Script-
based, Science Product
Archive
(Same kernel as S4PM)

Data &
Information
Web Portals

Mirador Data
Search

Science Teams




Data Archive and Distribution with S4PA

- Simple, Scalable, Script-based, Science Product Archive
"I * Radically simplified architecture for archive and distribution
* Features
* Public and restricted-access
» Subscriptions

« Automated data integrity checking -
Interfaces to: p"

* S4PM processing system

» Science Investigator Processing Systems (SIPS)
« EOS Data Operations (EDOS)

* Mirador search tool

» Giovanni

* Global Change Master Directory
* EOS Clearinghouse
A ARS)




Data Processing with S4PM

Simple, Scalable, Script-based Science Processor for Measurements

* In-house developed open-source software

* Runs all data processing at the GES DISC since 2002

* Near-real-time processing: AIRS, MLS/Aura (in progress)

* Reused by LaRC for CALIPSO, FlashFlux, MISR, EDC for ASTER On-Demand

http://s4pm.sci.gsfc.nasa.gov
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Data & Information Web Portals

Community and project based portals

Accessible from http://disc.gsfc.nasa.gov

Tailored to the users being served
* Multi-mission science research
» Discipline specific portals
 Remote data access

NASA GES [

Goddard Earth Sciences
Data and Information Ser

Goddar
Data ar

National Aeronautios
and Space Administration

Hurricane Portal
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Mirador Data Search

Based on Google

Fast, easy to use

Gazetteers for places and events
Can support portals

Also available as Web Service

Mirador is a simplified interface for searching, browsing, and ordering Earth science data at NASA Goddard
Earth Sciences Data and Information Services Center (GES DISC). Designed to be fast and easy to learn,
this is version 1.8 , so we welcome feedback from the user community.

cvel 3 monthly st

SEARCH MIRADOR
q
Approx. 2 files found (117.47 o

. S w
Keywords: AIRS water vapor R s
TE\[PER’\TUR SE’\ SU

peake and Ohio Canal National Historical Park, park, (Washington,
S

Locatiol [ chesapeake

Time Span: Aug 200 "to Sep 200!

Eve

7.15 MB )
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Distribution, Surface Pressus
deg

x. 61 files found (237 GB )

re, Ozone, Sea Surfiace Temperanure, Emissivity, Reflectance, Skin Temperature

rtical Distribution, Surface

essure, Ozone, Sea Surface Temperature, Emissivity, Reflectanc

Skin Temperature.

ers:
Resolution: 1 deg x < 1deg

Search GES-DISC ) Témpornl Resolution:
AIRS/Aqua Level-2 Support Product (Without HSB) (AIR3

Approx. 165 files found (3.09 GB)
‘Parameters: Outgoing Longwave Radiation, Precipitation Rate, Surface Pressure, Methane, Carbon Dioxide, Carbon Monoxide, Surface Air
Tempe.
- Spatial Resolutior km x S0km
Available: AIRS, OMI, MLS, HIRDLSZ, TOMS, TRMM , UARS, SORCE, and MODIS Subsets for A -Train Temporal Resolution: Twice per day (daytime and nighttime)
MODIS Data Notice
0 @ AR FINAL Level 2 Products (Without HSB) (AIRX2RET)
. . . files found ( 847.
Help Center | Give Us Feedback | View Cart | Inventory | Login Parameters: < loud Vertical [)mnbuuon Surface Pressure, Ozone, Sea Surface Temperature, Emissivity, Reflectance, Skin Temperature.
< Spatial Resolution: 50 km x 50 km

pati
Temporal Resolution: Twicc per day (daytime and nighttime)




Giovanni: Data Visualization and Analysis

Data from multiple sensors
* Single- and multi-parameter
statistics

E— e e cren  « V] ultiple output formats and
- = hw i ﬁ | protocols
Aura MLS ) RS - JPEG and PNG

Aura OMI : 2 = peeea| | ‘:: e e WMS
- HDF

* netCDF
« ASCII

AIRS
MODIS
MODIS

* KML for Google Earth
E | R >, RE o * Multiple input formats &
seawiFs | ERERl . SRt protocols
‘ B R )  HDF4 and HDF5

- OPeNDAP
- WCS
* Web Services (including SciFlo)
« Standard FTP

http://giovanni.gsfc.nasa.gov + Data lineage support (in
development)




Data Mining

Data mining services

available in S4PM
Users submit and execute data
mining algorithms
Simple Web interface
Subscriptions process new data
as they arrive
Mining results are made
available to user via FTP

Algorithm

Coming Soon: Mining Web Processin
Services g Engine
ADaM mining algorithms from Univ.

Alabama-Huntsville
Invoked via Web Services interface

Interactive Data
Data Subscri

Selection ifely

-

GES DISC




Data Mining

Processing Archive

Engine
GES DISC

Data Processing with S4PM

Simple, Scalable, Script-based Science
Processor for Measu

<

http://s4pm.sci.gsfc.nasa.gov

Giovanni: Data Visualization and Analysis

» Data from multiple
sensors

* Single- and multi-
parameter statistics
 Multiple output
formats & protocols
*Data lineage support

http://giovanni.gsfc.nasa.gov (in dev elopment)

Data Archive and Distribution with S4PA
Simple, Scalable, Script-
based, Science Product
Archive
(Same kernel as S4PM)

Data & Information Web
Portals

* Community and project based portals
+ Tailored to the users being served

Mirador Data Search
MIRADOR

SEARCH MIRADOR

Science Teams




Atmospheric Composition TRMM/Hurricanes

Science Investigators

SR |

BB Hurticaneg|
Eeﬂ.\ -‘
= |

=S © . ‘ 3 q S
Giovanni ‘ Giovanni Portals

Archive Mirador Archive Archive Mirador
S4PA Search S4PA S4PA Search

OMI, HIRDLS, MLS Teams GMAO Science Team TRMM Science Team

AIRS A-Train Data Depot Hydrology

| | | | | |
SP°RT’ UMBC et al. Science Investigators GSFC Hydrologic Sciences Branch

Lo — L3 MODIS & OMI
CONRT colocaion

(TN e Archive Mirador CALIPSO Archive Mirador Processing Archive Mirador
S4PM S4PA Search S4PM S4PA Search S4PM S4PA Search

AIRS Science Team CloudSat and CALIPSO Science Teams




Post-EOS
NRC Decadal Survey Missions

1980 1990 2000 2010 2020 2030

Individual Mission Data Archives

. Comprehensive Data Systems
Mission to Planet Earth >

Earth Science Mission Directorate




EOSDIS Evolution at the GES
DAAC: 2009 - 2013

Evolved System

Characteristics - S4PA based

Evolved System
Characteristics - S4PA based initially

Discipline-specific interfaces in
addition to generalized interface(s)

Discipline-specific, multi-mission, services oriented
interfaces in addition to generalized interface(s)

Disk

archive

- Sgme products processed on

dema

nd (virtual products)

- Download data automatically

Disk archive

- Access provided to all products archived locally and
remotely

- Download data automatically upon choosing

Tools
data

to find, explore, and analyze

Web-based tools to provide for comprehensive discovery,
access, visualization and analysis of coherently related
Earth science datasets (satellite, ground-based and model
output) to enable interdisciplinary Earth science research

Distri
produ

bute lower volume tailored
cts

- Distribute lower volume tailored products
- Broker hard to get data

System changes implemented

quick

ly according to priority

System changes implemented quickly according to
priority within given budget cap

Steward data

Steward data




Challenges

* How can GES DISC tools be reused for new missions to reduce
mission costs, while providing the flexible system needed to
facilitate science?

* How can GES DISC expertise be utilized in the formulation of
new missions?

» Are the GES DISC work directions consistent with the
objectives of the NASA Earth science program and its research
communities?

» Are the GES DISC work directions consistent with the
objectives of the NASA Earth science program and its research
communities?

 How much effort should the GES DISC expend on Earth
science applications and application research?

* Integrating information services as a commodity item in the
science community.




BACKUP SLIDES




Definitions

‘Data Center - Ingests, processes, archives, distributes, and manages
data acquired from remote sensing instruments. Data “has no
significance beyond its existence” *

Information Center - Ingests, processes, archives, distributes, and
manages value-added data products, and value-added data
processes. “Data that has been given meaning by way of relational
connection” *

Knowledge Center (not yet) - “Knowledge is the appropriate collection
of information, such that its intent is to be useful” *

Data and Information Services Center - Provides tools that further
the use and usefulness of data and information

Each further enables researchers to do their work: Science

* G.Bellinger, et al, “Data, Information, Knowledge, and Wisdom, 2004




Code 100 - Office of the Director

Code 200 - Management Operations Directorate

Code 300 - Office of Systems Safety and Missions Assurance
Code 400 - Flight Projects Directorate

Code 500 - Applied Engineering and Technology Directorate

Code 700 - Information Technology and Communications Directorate
Code 800 - Suborbital and Special Orbital Projects Directorate




GSFC Organizations




Code 610.2 Organization Chart

Global Change Data Center

DATA CENTER Approved__ORIGINAL SIGNED BY _ Date _ Feb. 18,1999
S. Wharton, Chief Stephen-Wharton
Chief
Global Change Data Center
Updated: 4/1/09

D. Tabb — Resources Mgr.

GES DISC GCMD TSDIS GMAO

S. Kempler, Manager L. Olsen, Manager E. Stocker, Manager G. Kim, Manager

G. Alcott — Operations Manager C. Cosner - Facility & System Manager
G. Leptoukh — Data Manager M. McCumber — Dep. TSDIS & Sci.
| Lynnes — Chief System Engineer Data Manager
| Smith — Data Support Team Lead
L. Pham- Engineer- Procurement
B. Vollmer - Science Integration
G. Wade — Security Office

Code 614

7
4
7
7

Earth Science SeaWiFS

Data Operations Data System*

R. Kiang, Group Leader

G. Feldman, Manager

N. Kuring — Scientific Programmer

* Subject to quality policy of the
project organization




Example: A-Train Data Depot

Currently provides data from Cloudsat, CALIPSO, MODIS (subsets), OMI (subsets), AIRS (subsets)
Planned: MLS, HIRDLS, TES, POLDER, CERES, atmospheric model data




CloudSat, and coregistered MODIS/Aqua, AIRS/Aqua, CALIPSO lidar, and OMI/Aura Atmospheric Measurements

Plots of vertical profiles of clouds, temperature, humidty, cloud and aerosol classification; Horizontal swaths of cloud characteristics and total
column aerosols, collocated with CloudSat track; Line over-plots of cloud pressures.

Select Constraints:

Spatial

Select Locati

Map View: I Ascending Orbits L, Range (kilometers) I1 300

Orbit Date Year[2007 ¥| Month[sep ~| Day[e | ilipdate Map: | (Range: 02 Jun 2006 - 11 Sep 2007)

1. Pick Date

r Temperature(2002/08/30 - 2007/09/19)

r Atmospheric Temperature Profile AIRKXZRET.003 AIRS Agua 2002108730 - 2007709701
- Atmospheric Temperature Profile AIRX2ZRET.005 AIRS Aqua 2002/08/31 - 2007/0916
™ Atmospheric Temperature Profile (Kelvins MACO7S0.002 MODIS Agua 2006/06/02 - 2007/0919
I water Vapor(2002/08130 - 2007/08/19)
[~ H20 {Dew_Point_Temperature_Profile in Kelvins) MACD7S0.002 MODIS Agua 2006/06/02 - 200710919
[T H20 Saturation Mass Mixing Ratio (gm/kg dry air) AIRXZRET.005 AIRS Agua 2002108131 - 2007/0916
™ H20 Saturation Mass Mixing Ratio (gm/ikg dry air) AIRXZRET.003 AIRS Agua 2002/08/30 - 2007/09/01
I~ H20 “apor Mass Mixing Ratio (gm/kg dry air) AIRX2ZRET.003 AIRS Aqua 200240830 - 2007709701
™ H20 Vapor Mass Mixing Ratio (gmikg dry air) AIRX2ZRET.005 AIRS Agua 2002/08/31 - 2007/09/16
I clouds(z008/m8m02 - 2007/09/17)
M Cloudi&erosol Classification (Vertical Feature Mask) VFM.001 Calipso - Lidar 2006/06/13 - 2007/0917
7 ReceivedEchoPowers 1B_CPR.OD8 CloudSat 2006/06/02 - 2007/09/12
4 Reflectivity dBZ 1B_CPR.OO8 CloudSat 2006/06/02 - 2007109112
[T RO Ice Water Content 2B_CWC_RO.007 CloudSat 200710107 - 2007/01/08
™ RO Liguid Water Content 2B_CWC_RO.007 CloudSat 2007/01/07 - 2007/01/08

— Strips
I” surface(z002/08130 - 2007/03120)
¥ Cloud Top Pressure in hPa (Horizontal Strip) MACO6S1.002 MODIS Aqua 2006/06/02 - 2007/091 6 =
V' Aerosol Optical Depth 550nm MACD451.002 MODIS Agua 2006/06/02 - 2007/0916 |
V' Effective Cloud Pressure for O3 (Raman Ring) OMCLRRS0.001 OMI Aura 2007/08/11 - 2007/08/1 2
V' Effective Cloud Pressure {02-02) OMCLO250.001 OMI Aura 2006/06/02 - 2007/09/18
¥ Final Aerosol Absorption Optical Depth OMCLAERUVS0.002 OMI Aura 200650602 - 2007/09/24

L V' UV Aerosol Index OMCLTO3S0.002 OMI Aura 2006/06/02 - 2007/09/22 =

Select Visualization: A

| Subset Parameters Along Orbit Track - H2P | B ® G e n e rate Vi s u a I izati O n Services Help

Generate Visualization Reset |Nen: A new window will be opened when'Generate VVisualization" is selected.




Tropical Storm Barry, May 30, 2007, forming in the Gulf of Mexico
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C2—Aug—2006 05:51:01 — 05:54:32 GMT

Reflectivity dBZ (CloudSat)
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02—Aug—200C6 05:51:12 — 05:54:43 GMT
Cloud /Aerosal Classification (Vertical Feature Mask) (Calipso — Lidar)

Effective Cloud Pressure {02—02) (OMI| Aura) —— Effective Cloud Pressure for 03 {Raman Ring) (OMI Aura)
Q5:51:12 Q5:52:05% 05:52:58 05:53:51 05:54:43
100

Pressure (hPa)

10040

Cloud Top Pressure in hPa [MODIS Aqua} —— Cloud Top Pressure in hPa, Index Q (AIRS Aqua)

100

Pressure (hPa)

1000

02 Cloud Pressure (PCLDER—3) Rayleigh Cloud Pressure (POLDER—3)
100 [

T

Pressure (hpa)
T

T

Illll

10C0

11.1 14.3 17.4 20.6 23.8 Latitude

A .~ - a4 /A A e A a4 4 T a = -






=SR2

1

7230"

_—ET6

Image © 2007 NASA Pa. " 4
\ = © 2007 ZENRIN A ,
\ 102-mi © 2007 Europa Technologies o GOOgle
L A | | Image.©2007 Te'rr\aMetrics i \
35°48'46.41~ N 161°56:11.80"E Streaming |[1111111/5100%

”
’

Eye alt 349.36.mi







v Qﬁlovann| MODIS Terra and Aqua AOT Data Fusic ) Giovanni - MODIS Terra and Aqua AOT Data Fusic
Edit View History Bookmarks Tools Help del.icio.us File Edit View History Bookmarks Tools Help del.icio.us

- - & i B el | @ httoiigc| x| B ([Glr|coogle &4 - - & i B el | @ httoige| v | B |Gl

M1 Gmail - Fwd: R.. & Giovanni - MO.. @ Giovanni - MO.. Q Giovanni - M1 Gmail - Fwd: R.. @ Giovanni- MO... | @ Giovanni-.. . = & Giovanni-MO...

mf'@"\” yz m tfa E'_I D SPACE ADMINISTRATION

GIOVANNI | + INSTANCES + FEEDBACK

X il 4 'K\‘
MOD'S Terra and Aqua AOT Data Fusion nm:

ion using MODIS Terra and Aqua Global Level-3 1)(1 Degree Ael MODIS Terra and Aqua AOT Data Fusion
n using MODIS Terra and Aqua Global Level-3 1X1 Degree Aeri

Dady MIAN_AOT 441 hm Aqua asd Tarm [nase]

= 3

ﬁ/
*4 Aqua

" "N, EI_.%H
W rb\\/_

x|
)
au)
ul
-
-
)
-
-
=
ol

[ ]
—a]

ET) 138 19 ED

NAS AMe Nid NRIR AT3 N7 N3 N33R NdY A48 NG

i [ Results Top |

Click and drag to select area; or input latitudes (-90, 90) and longitudes (-180, 180) _ILI
Kl | >

Applet MapApplet started & / S @& ™M Y/

Dust event, May 23, 2007

R & u 0§ 0t E Y M
3




Latitude (°)

Latitude (°)

35

30

25

20

15

Terra AOT: Mean Aqua AOT: Mean

MISR AOT: Mean

30 25 20 -15
Longitude (°) Longitude (°)

1.5

0.5

1.5

0.5




